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PROBLEM TO BE SOLVED: To reduce damage to an organic light 
emitting layer by 

forming a cathode by a wet metallic film forming method after 
applying 

sensitive processing for adsorbing a metallic ion of metal 
having standard 

electrode potential lower than metal of the cathode on the 
surface of a light 
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emitting layer. 

SOLUTION: A cathode by a metallic film is formed by a wet 
metallic film 

forming method. Electroless plating is desirably used since 
electric 

conductivity of an organic light emitting layer is actually 
small. Metal used 

for the cathode is desirably Ag, Cu and Au. Sensitive 
processing for adsorbing 

a metallic ion is performed on the surface of the organic 
light emitting layer 

to increase adhesive strength with the light emitting layer. 
The metallic ion 

used for this processing is a metallic ion having standard 
electrode potential 

lower than metal used for the cathode, and is desirably one 
or more kinds 

selected from Sn, Zn, Ni, Fe, In and Co. Thus, a metallic 
cathode can be 

uniformly formed, and adhesive strength of the cathode and 
the organic light 

emitting layer can also be increased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to organic electroluminescent 

element (organic EL element) and its manufacture method. 

[0002] 

[Description of the Prior Art] As the organic EL element known conventionally is shown in drawing 1 
as an example of representation, the organic luminous layer 3 is arranged between the anode plate 2 
formed by the transparent electric conduction film, and the cathode 4 formed with the metal. The 
organic luminous layer 3 is constituted by the thin film which generally consists of luminescent material, 
material, electronic transportation material, electron hole transportation material, coloring matter 
material, etc. Electronic transportation material and electron hole transportation material may be a 
different layer, respectively. 

[0003] The substrates 1, such as glass, are arranged on the outside of an anode plate 2, the electron and 
the electron hole from an anode plate 2 which were poured in from cathode 4 recombine in the organic 
luminous layer 3, light is emitted in the process in which the exciton produced by it carries out radiation 
deactivation, and this light is emitted outside through a transparent anode plate 2 and a transparent 
substrate 1. 

[0004] As a transparent electric conduction film used for an anode plate 2, generally ITO (multiple 
oxide of In2 03-Sn02) is used, and it is formed by the vacuum deposition or the spatter (references, 
such as JP,5-28834,A and JP,5-166414,A). The material of the high electric conduction [ metal 
membrane / which is used for cathode 4 ] in a low work function, for example, an Mg-Ag alloy, 
(Appl.Phys.Lett.5 1,913 (1987)), the Mg-In alloy (JP,4-212287,A), etc. are formed by the vacuum 
deposition, the spatter, etc. 
[0005] 

[Problem(s) to be Solved by the Invention] The property required of the metal membrane which is 
cathode is a bond strength with high electric conduction, a low work function, chemical stability, long 
term stability, and a luminous layer etc. In the vacuum deposition and spatter which are the above- 
mentioned conventional method, productivity is required for a low vacuum process, and it is especially 
easy to give a damage to an organic luminous layer by the spatter, moreover, a bond strength with an 
organic luminous layer also tends to become inadequate, and formation of a refractory metal is difficult - 
- etc. - there is a problem 

[0006] Then, in this invention, compared with the cathode formed by the above-mentioned conventional 
method, productivity is good, and the damage to an organic luminous layer is lessened, and let it be a 
technical problem to offer the organic EL element which the property of an organic EL element is 
raised, emits light by high brightness by the low battery, and has the high cathode of a bond strength, 
and its manufacture method. 
[0007] 

[Means for Solving the Problem] The organic electroluminescent element characterized by this 
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invention forming cathode by the wet metal film method between the anode plate which has a 
transparent electric conduction film, and the cathode which has a metal membrane after performing 
susceptibility processing to which normal electrode potential makes the metal ion of a low metal stick to 
a luminous layer front face rather than the metal of cathode in the organic electroluminescent element 
which prepared the luminous layer which consists of an organic-coloring-matter thin film in order to 
solve the above-mentioned technical problem is offered. Moreover, the above-mentioned organic 
electroluminescent element to which the ion of one or more sorts of metals chosen from the group which 
consists of Sn, Zn, nickel, Fe, In, and Co as a metal ion of the aforementioned susceptibility processing 
was made to stick is offered. 

[0008] Moreover, it sets to the manufacture method of the organic electroluminescent element which 
prepared the luminous layer which consists of an organic-coloring-matter thin film between the anode 
plate which has a transparent electric conduction film, and the cathode which has a metal membrane. 
Form an anode plate on a substrate, form a luminous layer on it, and susceptibility processing to which 
normal electrode potential makes the metal ion of a low metal stick on the surface of [ metal / of 
cathode ] a luminous layer is performed. The manufacture method of the organic electroluminescent 
element characterized by forming cathode by the wet metal film method on it is offered. Moreover, the 
above-mentioned manufacture method of making the ion of one or more sorts of metals chosen from the 
group which consists of Sn, Zn, nickel, Fe, In, and Co as a metal ion of the aforementioned 
susceptibility processing adsorbing, and the above-mentioned manufacture method that the wet metal 
film method which forms cathode is an electroless deposition method are offered. 
[0009] 

[Embodiments of the Invention] In this invention, by processing the front face of an organic luminous 
layer not by the plasma treatment of a vacuum system but by the susceptibility processing to which a 
metal ion is made to stick, the damage given to the low organic luminous layer of endurance is lessened, 
and the metal cathode which can emit light by high brightness can be easily formed with sufficient 
productivity by the low battery. 

[0010] Drawing 1 is the cross section showing the fundamental composition of this invention, substrates 
with 1 [ transparent in drawing 1 ], such as glass, and 2 - ITO and Sn02 etc. - the susceptibility 
processing layer in which the organic luminous layer was given to the anode plate by the transparent 
electric conduction film and 3 by the organic luminous layer, and susceptibility processing was 
performed to 5, and 4 are the cathode by the metal membrane 

[001 1] In this invention, the material currently used for the organic EL element from the former, a 
process, and structure can be used about a substrate 1, an anode plate 2, and the organic luminous layer 
3. Although the organic luminous layer 3 is constituted by the thin film which consists of luminescent 
material, electronic transportation material, electron hole transportation material, coloring matter 
material, etc., an electronic transportation material layer and an electron hole transportation material 
layer can also be formed in a respectively different layer. 

[0012] Generally ITO is used for the transparent electric conduction film of the anode plate 2 of this 
invention. Furthermore, conductive compounds, such as oxide semiconductors, such as metals, such as 
large aluminum of a work function and gold, a zinc oxide, and a chrome oxide, and a zirconium boride, 
etc. can be used. As the production method of an anode plate, a vacuum deposition, a spatter, etc. are 
common. 

[0013] Since this anode plate is formed before formation of an organic luminous layer on a substrate, a 
damage is not given to the organic luminous layer itself even if it forms by the vacuum system. 
Moreover, since resistance becomes high as compared with the metal membrane of opaque thickness 
and a transparent electric conduction film can lower resistance, a high vacuum and the processing in an 
elevated temperature are required. For this reason, it is usually formed by vacuum systems, such as a 
vacuum deposition and a spatter. Although the thickness of an anode plate 2 is dependent on the 
transparency to need, especially the permeability of the light has desirable 80%or more ** 60% or more. 
Especially the thickness in this case has desirable 10-500nm** 5-1000nm. 

[0014] Electron hole transportation material, luminescent material, electronic transportation material, 
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coloring matter material, etc. are contained in the organic luminous layer 3. As an electron hole 
transportation material, what is known as an organic material of the electron hole transporting bed of 
photoconduction material from the former, and the thing (JP,5-159882,A, USP3567450) known as what 
is used for the electron hole transporting bed of an organic EL element can be used, for example, N, N ? - 
diphenyl-(3-methylphenyl)-l, and V -- the - biphenyl -4 and 4' - a group which makes - diamine 
representation - as long as it can choose from from among a compound, Polly N-vinylcarbazole, etc. 
and has either pouring of an electron hole, and electronic obstruction nature, you may be the material 
developed from now on 

[0015] The organic compound (JP,5-159882,A, JP,63-295695,A, JP,3-231970,A) known as a 
luminescent material as what is used for the luminous layer of an organic EL element can be used. For 
example, although tris (eight quinolinol) aluminum (henceforth Alq) etc. is adopted, it is employable if 
luminescence ability is shown even if it is the organic substance developed from now on. 
[0016] The organic compound known as an electronic transportation material as what is used for the 
electronic transportation material of an organic EL element can be used. For example, there are a phenyl 
biphenyl OKISA diazole,.Alq, etc. A known material also as a coloring matter material can be used, for 
example, coumarin system coloring matter, stilbene system coloring matter, oxazole system coloring 
matter, perylene system coloring matter, an anthracene derivative, a naphthacene derivative, a perylene 
derivative, a Quinacridone derivative, etc. can be used broadly. 

[0017] The method of forming an organic luminous layer should just also adopt a well-known method, 
for example, a vacuum deposition, the spin coat method, the cast method, etc. in itself. From now on, the 
formation method of the luminous layer developed is also employable. Moreover, it is good also as a 
single layer which mixed suitably such luminescent material, electronic transportation material, electron 
hole transportation material, coloring matter material, etc., and an electronic transportation material 
layer and an electron hole transportation material layer can also be formed in a layer respectively other 
than a luminous layer. 

[0018] In this invention, the cathode by the metal membrane is formed by the wet metal film method. As 
a wet metal film method, although any of electroplating and electroless deposition are sufficient, since 
the electrical conductivity of an organic luminous layer is small in the case of an organic EL element, it 
is desirable that electroless deposition uses. 

[0019] Although it can be used as this cathode if it can be used for the cathode of an organic EL element 
by the metal membrane, Ag, Cu, and Au are desirable. It is easy to form especially Ag by electroless 
deposition, and it is desirable in terms of the property as cathode of an organic EL element. Although 
there is no bad influence not much even if the thickness of cathode is thick, about 50-150nm is 
especially desirable 20-250nm. 

[0020] In this invention, in order to raise a bond strength with a luminous layer, susceptibility 
processing to which a metal ion is made to stick to the front face of an organic luminous layer is 
performed. If this is important especially in the case of electroless deposition and this is not performed, a 
bond strength will fall greatly. As a metal ion used for susceptibility processing, normal electrode 
potential uses a low metal ion rather than the metal used as cathode. One or more sorts chosen from Sn, 
Zn, nickel, Fe, In, and Co as a metal ion are desirable. 

[0021] By performing such susceptibility processing, the cathode by the metal can be formed uniformly 
and the bond strength of cathode and an organic luminous layer also goes up. Furthermore, if TETORA 
n-butyl ammonium tetrafluoroborate is beforehand added in the organic luminous layer, the bond 
strength of cathode and an organic luminous layer will improve further. 

[0022] After performing susceptibility processing on the front face of a luminous layer [ in / this 
invention / for the metal cathode of an organic EL element ], an organic EL element with the high 
brightness of a screen reliable over a long period of time is obtained by forming by the wet metal film 
method. 
[0023] 

[Example] Example 1 (example) 

The organic EL element was formed with composition as shown in drawing 1 . On the glass substrate 1, 
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by the spatter, lOOnm laminating of the ITO film was carried out, and the anode plate 2 was formed. 
Moreover, it is 2 and 5-screw (120mg Polly N-vinylcarbazole and 70mg) (1-naphthyl). - The film with a 
thickness of 200nm was formed as an organic luminous layer 3 by carrying out the spin coat of the 
solution which consists of a 1 and 2-dichloroethane (1,3, 4-OKISA diazole, the 6mg coumarin 6, and 
5ml). 

[0024] Furthermore, as susceptibility processing of the organic luminous layer 3, it was immersed in 
stannous-chloride solution (10 mg/1) for 30 seconds, and the susceptibility processing layer 5 was 
formed. Silver (Ag) electroless deposition was performed on it, and the cathode 4 of lOOnm ** was 
formed. As ***-*, as 0.2g of silver nitrates, 0.2ml of aqueous ammonia, 10ml of water, and reduction 
liquid, just before using lg of Rochell salts, and 7ml of water, it mixed, and plating conditions were 
dropped on the susceptibility processing layer 5. Then, it rinsed and dried. 
[0025] Example 2 (example) 

By the same method as Example 1, after forming an anode plate 2 and the organic luminous layer 3, as 
susceptibility processing, it was immersed in zinc chloride solution (10 mg/1) for 30 seconds, and the 
susceptibility processing layer 5 was formed. The cathode 4 by silver was formed by lOOnm ** by the 
method as Example 1 that moreover it is the same. 
[0026] Example 3 (example) 

By the same method as Example 1, after forming an anode plate 2 and the organic luminous layer 3, as 
susceptibility processing, it was immersed in cobalt chloride solution (10 mg/1) for 30 seconds, and the 
susceptibility processing layer 5 was formed on it, and the cathode 4 by silver was formed by lOOnm ** 
by the same method as Example 1. 
[0027] Example 4 (example of comparison) 

By the same method as Example 1, after forming an anode plate 2 and the organic luminous layer 3, 
plasma treatment was performed, silver (Ag) electroless deposition was performed like Example 1 after 
that, and the cathode 4 of lOOnm ** was formed. This element was inferior to Example 1 in luminous 
efficiency, and showed the brightness change near Example 3. 

[0028] The luminescence characteristic test was performed about the organic EL element produced in 
the above-mentioned examples 1-4. The applied voltage between cathode and an anode plate was raised 
gradually, and luminescence intensity was measured. This result is shown in drawing 2 . From drawing 
2 , as for Example 1, Example 2, and Example 3, each was understood that luminescence of the high 
brightness in a low battery is obtained compared with Example 4. 
[0029] 

[Effect of the Invention] The organic EL element of this invention forms cathode by the wet metal film 
method, after performing susceptibility processing to an organic luminous layer. Without this giving a 
damage to a luminous layer compared with the conventional technology, the high cathode of a bond 
strength is obtained, thereby, it is high unreliable, and can drive by the low battery, and the screen of 
high brightness can be maintained for a long time. Moreover, since it is not necessary to use a vacuum 
system like plasma treatment, productivity is good, this invention is a book. 



[Translation done.] 
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